TUMBLE SEAT ASSEMBLY HAVING LOCKING STRUT 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a seat assembly for a motor vehicle. More particularly, the 
invention relates to a seat assembly including a locking strut that locks the seat assembly in any 
location between a generally horizontal seating position and a generally upright tumbled 
position. 

2. Description of Related Art 

A motor vehicle typically includes front and rear seat assemblies within a passenger 
compartment for supporting occupants. There are, however, times when a user will desire that 
the space occupied by one or more of the seat assembUes be utilized as storage space. For this 
reason, so-called fold and tumble seats have been developed to provide the user with additional 
storage space along a floor of the motor vehicle. 

In a typical fold and tumble seat, a seat back of the seat assembly is first folded against a 
seat cushion. A forward end of the seat cushion is then pivoted relative to the floor to move the 
seat assembly from a generally horizontal seating position to a generally upright tumbled 
position. As a result, the space along the floor formerly occupied by the seat assembly is now 
available for storing items. 

Typically, the seat assembly is retained in the upright tumbled position by a locking 
mechanism. Such locking mechanisms are, however, only operable when the seat assembly is in 
its upright tumbled position. Thus, when the seat assembly cannot be fully tumbled, as may 
occur when an object behind an immediately forward seat prevents the seat assembly from fully 
pivoting,, the locking mechanism is not available to lock the seat assembly into place. 

In those instances when the seat assembly is not able to be pivoted into its upright 
tumbled position but the additional storage space along the floor is still desired, the seat 
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assembly is typically pivoted to an intermediate position located between the seating and 
tumbled positions. In such a position, the locking mechanism is inoperable. As a resuU, when a 
predetermined acceleration force is exerted upon the seat assembly during a motor vehicle 
impact or the like, the seat assembly is prone to inadvertently pivot back to the seating position. 
Such inadvertent pivoting of the seat assembly can damage objects stored along the floor in the 
space previously occupied by the seat assembly. 

Thus, there is a need for a seat assembly that can be locked in any location between a 
generally horizontal seating position and a generally upright tumbled position to prevent 
inadvertent pivoting of the seating assembly towards the seating position. 

SUMMARY OF THE INVENTION 

A seat assembly is adapted to be mounted along a floor of a motor vehicle. The seat 
assembly includes a seat cushion frame having a forward end and a rearward end for supporting 
an occupant on the seat assembly. The seat assembly also includes a front support structure 
pivotally coupled to the forward end of the seat cushion frame. The front support structure 
pivots the seat assembly between a generally horizontal seating position and a generally upright 
tumbled position. In addition, the seat assembly includes a locking strut extending between a 
first end, which is coupled to the front support structure, and an opposite second end, which is 
coupled to the rearward end of the seat cushion frame. The locking strut locks and retains the 
seat assembly in any location between the seating position and the tumbled position in response 
to an acceleration force exerted on the seat assembly above a predetermined threshold. As a 
result, inadvertent pivoting of the seat assembly towards the seating position is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Advantages of the invention will be readily appreciated as the same becomes better 
understood by reference to the following detailed description when considered in connection 
with the accompanying drawings wherein: 

Figure 1 is a side view of a seat assembly according to the invention in a generally 
horizontal seating position; 

Figure 2 is a top view of the seat assembly; 



2 



Figure 3 is a cross-sectional view taken along lines 3-3 in Figure 2; and 

Figure 4 is a side view of the seat assembly in a generally upright tumbled position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figure 1, a seat assembly, generally shown at 10, according to the invention 
is adapted to be mounted along a floor 12 of a motor vehicle (not shown). The seat assembly 10 
includes a seat cushion frame, generally indicated at 14, extending between a forward end 16 and 
a rearward end 18. The seat assembly 10 also includes a seat cushion 20 extending along the 
seat cushion frame 14 for supporting an occupant. A seat back 22 is pivotally secured to the seat 
cushion 20 by a recliner mechanism 24. It will, however, be appreciated that although the seat 
back 22 is shown as being pivotally secured to the seat cushion 20, the seat back 22 may instead 
be pivotally mounted to the seat cushion frame 24 or directly to the floor 12. 

The seat assembly 10 is a so-called fold and tumble seat assembly, as is commonly 
known to those skilled in the art. For pivoting of the seat assembly 10 relative to the floor 12, 
the seat back 22 is first folded against the seat cushion 20. Next, the seat assembly 10 pivots 
about at least one front support structure 26 to move from a generally horizontal seating position, 
shown in Figure 1, to a generally upright tumbled position, shown in soHd lines in Figure 4. 
When the seat assembly 10 is in the tumbled position, the space along the floor 12 that has been 
vacated by the seat assembly 10 is available for storage of items or access behind the seat. 

Referring to Figure 2, the seat cushion frame 14 includes spaced apart and parallel first 
28 and second 30 seat risers. Each of the seat risers 28, 30 extends between the forward 16 and 
rearward 18 ends of the seat cushion frame 14. One of the seat risers 30 includes a support 
bracket 32 fixedly secured thereto and disposed adjacent the rearward end 18 of the seat cushion 
frame 14. The seat cushion frame 14 also includes front 34 and rear 36 cross members extending 
between the first 28 and second 30 seat risers for providing additional structural support to the 
seat assembly 10. 

Referring to Figure 3, a rear support structure, generally indicated at 38, is mounted to 
each of the first 28 and second 30 risers at the rearward end 18 of the seat cushion frame 14. The 
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rear support structure 38 supports the seat assembly 10 when the seat assembly 10 is in the 
seating position. Each rear support structure 38 includes a rear latch 44 having first 40 and 
second 42 release legs. The first 40 and second 42 release legs are pivotally secured to each of 
the first 28 and second 30 seat risers by rivet pins 41, 43, respectively. The rear latch 44 defines 
a hook 45 at an end of the second release leg 42. The hook 45 engages a rear rod member 48 
disposed within a rear floor cavity 50 to retain the seat assembly 10 in the seating position. A 
torsion spring 46 biases the first 40 and second 42 release legs towards one another to keep the 
hook 45 engaged to the rear rod member 48. To disengage the hook 45 and the rear rod member 
48, the first 40 and second 42 release legs are pivoted in opposite directions fi'om one another 
thereby allowing the seat assembly 10 to pivot out of the seating position towards the tumbled 
position. 

One of the front support structures 26 is pivotally mounted at 51 to the each of the first 28 
and second 30 risers at the forward end 16 of the seat cushion frame 14. Thus, the seat cushion 
frame 14 pivots about the front support structure 26 to move the seat assembly 10 from the 
seating position to the tumbled position, as shown in Figure 4. A circular spring 52 is fixedly 
secured to each front support structure 26 to bias the seat assembly 10 towards the tumbled 
position. The front support structure 26 also includes a mounting protruberance 53, further 
referred to below. 

The front support structure 26 fiirther includes a front latch 54 for engaging a forward rod 
member 56 disposed within a forward floor cavity 58. When the front latch 54 is disengaged 
from the forward rod member 56, the seat assembly 10 may be completely removed from the 
motor vehicle to provide additional storage space therewithin. A front release handle 60 
selectively disengages the front latch 54 from the forward rod member 56 to completely release 
the seat assembly 10 from the floor 12. A coil spring 62 is fixedly secured to the front support 
structure 26 for biasing the front release handle 60 into a non-actuating state. 

Referring now to Figures 2 and 3, the seat assembly 10 fiirther includes a locking strut, 
generally indicated at 64, having a piston member 66 slidably received within a cyhnder or 
housing 68. The locking strut 64 controls the rate of movement of the seat assembly 10 as the 
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seat assembly 10 pivots between the seating and tumbled positions. At a first end 70 of the 
locking strut 64, the piston member 66 is coupled to the mounting protruberance 53 of the front 
support structure 26 by a first rivet pin 72. At a second end 74 of the locking strut 64, the 
housing 68 is coupled to the support bracket 32 of the second seat riser 30 by a second rivet pin 
76. 

Locking struts that are suitable for use with the seat assembly 10 according to the 
invention are manufactured by Suspa, Inc., Grand Rapids, Michigan, and sold under the trade 
name SOFTLINE. It is however, contemplated that similar locking struts may be used with the 
seat assembly 10 without departing from the concept described herein. 

The locking strut 64 locks and retains the seat assembly 10 in any location between the 
seating and tumbled positions in response to an acceleration force exerted on the seat assembly 
10 above a predetermined threshold level. In a preferred embodiment, the predetermined 
acceleration force threshold level that must be exerted on the seat assembly 10 in order to lock 
the locking strut 64 is approximately 2gs. It will, however, be appreciated that the precise 
threshold level for the acceleration force may vary depending on numerous factors, including the 
type of locking strut, the weight of the seat assembly, the angle of the seat assembly, etc. 
Further, it is appreciated that the chosen threshold level for the acceleration force should be high 
enough that manual adjustment of the seat assembly 10 or incidental contact with the seat 
assembly 10 will not lock the locking strut 64. 

The utilization of the locking strut 64 in association with the seat assembly 10 is 
advantageous in that the seat assembly 10 can be locked and retained in any location between the 
seating and tumbled positions. This compares favorably to previously utilized structural locking 
mechanisms, which only lock the seat assembly 10 in place when the seat assembly 10 is in the 
fully upright tumbled position. The locking strut 64 allows locking and retention of the seat 
assembly 10 even in those instances in which the seat assembly 10 cannot be fiiUy pivoted into 
the generally upright, tumbled position, such as when an object is stored behind an immediately 
forward seat or when the immediately forward seat is positioned in a fiiU rearward position. 
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Thus, the locking strut 64 prevents inadvertent pivoting of the seat assembly 10 to the 
seating position. As a result, any objects stored in the space vacated by the seat assembly 10 
upon pivoting thereof to the tumbled position will not be damaged when an acceleration force 
above the predetermined threshold level is exerted on the pivoted seat assembly 10. 

The locking strut 64 may also provide a spring-biasing force that is sufficient to move the 
seat assembly 10 from the generally horizontal seating position to the fully upright tumbled 
position without manual assistance. The locking strut 64 may be utilized by itself to pivot the 
seat assembly 10, or, the locking strut 64 may assist the circular spring 52 in pivoting the seat 
assembly 10 to the tumbled position. Altematively, and as mentioned above, the circular spring 
52 alone may provide the requisite spring-biasing force for pivoting the seat assembly 10 to the 
tumbled position. 

The invention has been described in an illustrative manner. It is to be understood that the 
terminology, which has been used, is intended to be in the nature of words of description rather 
than of limitation. Many modifications and variations of the invention are possible in Kght of the 
above teachings. Therefore, within the scope of the appended claims, the invention may be 
practiced other than as specifically described. 
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